Introduction Case Report
Endocarditis is often diagnosed using the modified Duke criteria and can have devastating consequences. It affects approximately 10-15 thousand people per year in the United States [5] . Valvular heart disease (e.g. mitral or aortic regurgitation), rheumatic fever, or having a prosthetic valve is risk factors associated with IE. Injection drug use is also important to remember. Approximately 96% of patients present with the non-specific sign of a fever, and half that (48%) present with a new murmur. The classic signs of splinter hemorrhages, Janeway lesions, Osler nodes, and Roth spots, appear less frequently, in approximately 8, 5, 3, and 2 percent of patients, respectively [6] .
While Gram positive bacterial caused most IE, Enterococcal Endocarditis has increased in incidence over the last decade, and antimicrobial-resistance enterococci are increasingly of concern [7] . There is evidence to suggest that HIV's impact on the clinical course of HIV-positive cardiovascular patients is fortunately diminishing in the Highly Active Anti-retroviral Therapy (HAART) era [8] [9] [10] [11] . It should be noted, however, that its associate comorbidities such as diabetes or renal failure may impact clinical course of infective endocarditis in HIV-positive patients [12] .
A 66-year old homosexual male underwent the modified Bentall procedure with St. Jude mechanical valve conduit, hemi-arch replacement and single coronary artery bypass graft (CABG; left internal thoracic artery to obtuse marginal artery) for bicuspid aortic valve stenosis, aortapathy, and coronary artery disease in 2012. He had Human Immunodeficiency Virus-positive (HIV+) status since 1996 and had begun anti-retroviral therapy in 2006. At the time of presentation in 2012, his viral load was undetectable, and his CD4 cell count was 560/mm The patient did well until he presented with 2 month history of progressive lethargy, weakness and anorexia and severe acute chest pain required emergency admission to the hospital in March 2014. Coronary angiogram showed total occlusion of the left anterior descending artery (LAD) and anterior myocardial infarction. Blood cultures later revealed Enterococcus faecalis and transesophageal echocardiogram (TEE) showed prosthetic aortic valve endocarditis with peri-valvular abscess. The patient exhibited signs of progressive congestive heart failure and thus urgent repeat Bentall procedure, and single CABG with a saphenous vein to his LAD, was carried out.
Intraoperative TEE showed an akinetic anterior wall and apex indicating left ventricular (LV) aneurysm and abscess cavities around the prosthetic aortic valve and annulus. Intra-operatively, multiple intramural abscess cavities were identified and frank pus was drained during the dissection for the LAD. The pus subsequently grew Enterococcus faecalis. The cavities were repaired with multiple sutures. His LAD was not graftable and coronary bypass was abandoned. Infected valve conduit was removed and periannular abscess was debrided and patched with bovine pericardium. A #21 St. Jude mechanical valve conduit was re-implanted.
After coming off bypass, however, the abscessed anterior ventricular wall ruptured, necessitating a return to bypass for further debridement and repairs. The patient was taken off bypass a second time, with inotropic support and intra-aortic balloon pump.
Post-operatively, he was in cardiogenic shock and was placed on Extracorporeal Membrane Oxygenation (ECMO) due to severe metabolic acidosis. The acidosis persisted despite 2 days of ECMO therapy. Repeat TEE showed very poor left ventricular function and a completely akinetic anterior wall. With no improvement by post-operative day 3, the family decided to withdraw care and the patient expired.
Discussion

Extent of the Disease
The reported incidence of peri-annular abscess in prosthetic valve endocarditis (PVE) cases ranges from 56-100% [4] . The current case is unusual because of its extent and complexity, with: PVE, peri-aortic valvular abscesses, intramural abscess in a left ventricular aneurysm, embolic myocardial infarction of the left anterior descending artery, and eventual rupture of the abscessed wall. Of particular interest in this case was the presence of multiple intramural abscess formations, which is a very rare complication and no reports in the literature. However, we were certain that these cavities were due to abscess as frank pus was drained and the same strain of bacterium was grown.
As a complication of bacterial endocarditis, intramural abscess is an extremely rare occurrence, but this may also suggest underdiagnosis. In this case, intramural abscess was an incidental intraoperative finding and was not diagnosed with preoperative images. The incidence and mechanism of intramural abscess formation is unknown, but it is conceivable that bacteria or emboli lodge in the small branches of coronary arteries causing vessel occlusion, myocardial necrosis and formation of abscess [13, 14] . It may also be from a direct seeding from infected thrombus in the LV aneurysm.
Intramural Abscess as a Prognostic Feature
Peri-valvular abscesses in endocarditis have been proposed as a predictor for "poor prognosis for patients with endocarditis" [15] . Fistula formation, pericarditis, heart block, and embolic problems are some sequelae of abscesses [3, 15] . To the contrary, Chu et al. followed 267 patients short-term, of whom 28 developed abscesses. 21 survived while 7 died. This resulted in a calculated Odds Ratio of 1.52 (95% CI 0.61 -3.80; p-value of 0.525) for those with abscesses versus those without [1] . We would be remiss, however, if we ignored the fact that the patient's ventricle ruptured at the site of the intramural abscesses and he suffered an embolic myocardial infarction from this abscess.
Utility of Echocardiography and Computed Tomography in Diagnosing Endocarditis
Earlier detection of abscesses should improve clinical outcome. The Duke Criteria are useful in diagnosing endocarditis. This case highlights the role of echocardiographic evidence, a "Major" Duke criterion. Indeed, TEE pre-operatively demonstrated the patient's PVE as well as peri-valvular abscesses. However, in this case TEE failed to diagnose the intramural aneurysm and abscess pre-operatively. Still, TEE represents an improvement over Transthoracic Echocardiography (TTE). In their review of echocardiography in IE, Evangelista and Gonzalez-Alujas reported the sensitivity and specificity of TEE for PVE vegetation to be as high as 86-94% and 88-100%, respectively, versus TTE's sensitivity for PVE of 36-69% [16] .
Enhanced Gated Computed Tomography (CT) is another imaging modality of potential use. Feuchtner et al. reported 9 of 37 patients in their study population were intra-operatively found to have abscess and/or pseudoaneurysms. CT was able to detect all of these. He presented other encouraging data showing CT detected IE in 28 of 29 patients in whom valve abnormalities were detected by TEE) [17] . CT may provide supplementary information to that from TEE, the first-line imaging modality. Unfortunately, in this case, preoperative contrasted CT chest demonstrated neither perivalvular nor intramural abscess likely due to their sizes. However, it would have been helpful to visualize the intramural abscesses and non-graftable LAD before operating. Moreover, there was a possibility that surgery would have been delayed, so as to better plan, or declined by the surgical team. In some cases, it is prudent to consider aborting large-scale, complex operations which may not benefit the patient. Journal of Case Reports and Studies Enterococcus faecalis endocarditis is a life-threatening disease with a high mortality and is increasingly complicated to treat. Intramural abscesses in endocarditis can present with unique complications that clinicians need to be mindful of in the decision making process.
Conclusion
Enterococcus faecalis: This patient's IE was due to Enterococcus faecalis (E. faecalis), which are responsible for 10% of all IE cases [6] . The source of infection of IE is often through a genitourinary route (e.g. via catheterization or cystoscopy), with the gastrointestinal tract and cutaneous routes being another common portals of entry via infection, malignancy, or inflammation [19] . But the patient denied such a history. Though impossible to be confirmed, it was logical to think that his potential homosexual activities could provide such an entry.
